New Zealand Maoris (72 X chromosomes) have been compared with Pacific Island Polynesians (121 X chromosomes) and Caucasian New Zealanders (51 X chromosomes) as a control group to determine the alielic Erequency of six RFLPs associated with the genes for two X linked diseases (haemophilia A and haemophilia B). RFLPs examined were BcII, XbaI, and BgnI withn the factor VII gene, the factor VIII extragenic TaqI system, and the factor IX intragenic TaqI and XmnI sites. The information obtained facilitates the design of strategies for both carrier detection and prenatal diagnosis of haemophilia A within these groups.
of DNA genotyping. Restriction fragment length polymorphisms (RFLPs) can be used as linkage markers to determine the inheritance of normal or mutant haemophilia genes. When these RFLP markers are intragenic and informative in a kindred of interest, carrier status can be assigned with a theoretical accuracy exceeding 99 /o.2 A further benefit of using this technique is the early prenatal diagnosis (at 8 to 10 weeks) of abnormal males by chorionic villus sampling. Recent developments using the polymerase chain reaction (PCR) have been applied to RFLP analysis in haemophilia.3 These techniques have both shortened the time required to obtain a result and allowed small quantities of DNA to be analysed, an important factor when using DNA from chorionic villi for prenatal diagnosis. RFLP analysis is limited, however, by the number of polymorphic markers identified which are sufficiently common to be of use in general populations. This restricts the number of potentially informative cases.
The allelic frequency of any polymorphism within a population determines the usefulness of that RFLP for genetic counselling. For two allele systems, the most informative allelic frequency is 50%, which results in a 50% rate of heterozygosity (and hence informativeness). The combination of two or more independent RFLPs will increase the rate of informativeness proportionately. In reality this is often complicated by linkage disequilibrium between polymorphic sites within the same gene. Among Caucasians the most useful RFLPs within the factor VIII gene are the XbaI site in intron 22 Precise figures for the association of the alleles at the Bcll and XbaI sites could not be determined in this study since the majority of the subjects were female, and for those who were doubly heterozygous the phase of the alleles remained in doubt.
The estimated frequency for each allelic pair was based on male subjects and non-doubly heterozygous females. A strong association between Bcl fragment 0.9 and XbaI fragment 1.4 and a corresponding strong association between Bcl fragment 1.2 and XbaI fragment 6.2 was observed among both groups of Polynesian subjects.
Allele frequencies, extragenic RFLPs At the factor VIII linked extragenic TaqI site, striking differences in allelic frequencies were observed between Polynesian and Caucasian subjects. As shown in table 2, the frequencies of system 1 alleles 5-6 and 8 were higher among both groups of Polynesians, and the frequencies of alleles 3 and 4 were lower. Within system 2, the 0 fragment, which was not found in Caucasians, occurred in 41% of Pacific Island Polynesians and 11% of Maoris. The combined informativeness of the system 1 and system 2 TaqI RFLPs was between 60% and 70% for each ethnic group. The improvement in informativeness of RFLP analysis provided by the addition of the extragenic TaqI study to the three intragenic studies was examined in each population. Among six Caucasian females, uninformative after full intragenic study, three (50%) were informative by TaqI analysis. Among 12 Maori females uninformative after full intragenic study, seven (58%) were informative after TaqI analysis. Among 28 Pacific Island Polynesian females uninformative after full intragenic study, 16 (57%) were informative after TaqI analysis. Informativeness for the factor VIII gene based on examination of all four RFLPs was, respectively, 77%, 76%, and 78% for the three ethnic groups.
FACTOR IX REGION Table 3 shows the allelic frequencies for the TaqI RFLP in intron IV and the XmnI RFLP in intron III of the factor IX gene for each ethnic group, including previously reported values for Chinese'3 and Japanese.'2 The RFLP frequencies for New Zealand resident Caucasians are similar to those of Caucasian populations in previous reports.2 7 22 In contrast, the XmnI site and the TaqI site were virtually absent in the Pacific Island Polynesians. 
